Sir,
Cardiac glycosides are promising cancer therapeutic agents (Lopez-Lazaro, 2007; Newman et al, 2008; Mijatovic et al, 2012) . In a recent article published in the journal, Hiyoshi et al (2012) report that the cardiac glycoside ouabain induces quiescence in neuroblastoma cells in vitro and a marked reduction in tumour growth when human neuroblastoma cells are xenografted into immune-deficient mice. On the basis of these findings, the authors conclude that ouabain could be used in chemotherapies to suppress tumour growth and/or arrest cells to increase the therapeutic index in combination therapies (Hiyoshi et al, 2012) .
It has been known for some time that rodent cells are over 100 times more resistant than human cells to the cytotoxic effects of ouabain and other cardiac glycosides (Gupta et al, 1986) . This means that the anticancer effects induced by ouabain in mice harbouring human neuroblastoma cells (Hiyoshi et al, 2012) are probably due to interspecies differences in sensitivity and not to selective inhibition of tumour growth. In other words, the marked reduction in tumour growth observed when human neuroblastoma cells were xenografted into immune-deficient mice is probably caused by the ability of ouabain to kill human cells vs rodent cells rather than by its ability to kill cancer cells vs normal cells.
To further support this idea, three human cancer cell lines, three human non-malignant cell lines from the same origin, and two rodent cell lines have been exposed for 48 h to ouabain, and cell viability has then been estimated with the MTT assay. The IC 50 values (means ± s.e.m.) of three independent experiments were 39.3±1.0 nM for the human MCF7 breast cancer cell line; 41.4 ± 2.7 nM for the human MCF10 breast non-malignant cell line; 57.4±1.9 nM for the human UACC62 melanoma cell line; 60.8 ± 11.1 nM for the non-malignant human VH10 skin fibroblast cell line; 5.3±0.4 nM for the human A549 lung cancer cell line; 29.4 ± 4.5 nM for the human MRC5 lung non-malignant cell line; 67 000±2000 nM for the rodent VC8 cell line (deficient in homologous recombination repair); and 113 700 ± 29 000 nM for the rodent VC8B2 cell line (parental cell line of VC8). These results show that rodent cells are approximately 1000 times more resistant than human cells to the cytotoxic activity of ouabain and that, except for the human lung cell lines, ouabain does not inhibit the growth of the human cancer cell lines selectively. Hiyoshi et al (2012) reported that ouabain induced quiescence in human neuroblastoma cells at a concentration of 50 nM, and here we show that such concentration of ouabain also reduces the viability of the three human non-malignant cell lines used. The higher sensitivity of VC8 cells vs VC8B2 cells (Calderon-Montaño et al, 2012) to ouabain agree with the activation of the DNA-damage response pathway marker gamma-H2AX observed by Hiyoshi et al (2012) in their work.
In conclusion, the concentrations of ouabain required to induce quiescence in human neuroblastoma cells in vitro also reduce the viability of human non-malignant cells. In addition, the marked reduction in tumour growth observed when human neuroblastoma cells were xenografted into immune-deficient mice is probably due to the ability of ouabain to kill human cells selectively rather than by its ability to kill cancer cells selectively. These data do not support the use of ouabain in patients with neuroblastoma.
